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Ascertain Regional Geological 
Setting

1. Determine regional geological stratigraphy
2. Recognize and correlate large scale 

chronostratigraphic flooding surfaces
markers are represented by high gamma and/or low 
SP response

3. Interpret basin shape and filling style 
– progradational, aggradational, transgressive

4. Delineate regional seals
5. Identify major fault systems
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West Texas Pennsylvanian Carbonate Reef 
Stratigraphic Setting

Reservoirs produce from Canyon- Middle Cisco age (290-307 Ma) platform 
and slope carbonates
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M i d l a n d  B a s i n

Claytonville
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Eastern Shelf Stratigraphy
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Delineating Reservoir 
Architecture

Ascertain Internal Reservoir Stratigraphy

Define Stratigraphic
Unit Geometries

Interpret Distribution of
Depositional Environments

Combine Stratigraphy with Structure Character
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Claytonville Canyon 
Lime Type Log
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Claytonville Top 
of Structure
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Lower reservoir 
composed of 

shoaling upward 
cycles
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Fractured 
Mudstone
Webb # 3
5,687b ft
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Crinoid
Wackystone

Webb # 3
5,684 ft



Bureau of Economic Geology
Grainstone
Webb # 3
5,778 ft



Bureau of Economic Geology

Breccia
Webb # 3
5,726b ft
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Breccia
Webb # 2
5,448 ft
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Tasks For Establishing Fluid Flow 
Trends in a Reservoir

1. Ascertain the initial fluid Properties
1. Reservoirs fluid properties
2. Overlying water properties

2. Rock-fluid petrophysical properties
3. Generate a production time series analysis
4. Assess well test data
5. Determine flow directions of injected fluids
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Claytonville Production and 
Development History

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

Ja
n-

52

Ja
n-

53
Ja

n-
54

Ja
n-

55

Ja
n-

56
Ja

n-
57

Ja
n-

58

Ja
n-

59
Ja

n-
60

Ja
n-

61

Ja
n-

62
Ja

n-
63

Ja
n-

64

Ja
n-

65
Ja

n-
66

Ja
n-

67

Ja
n-

68
Ja

n-
69

Ja
n-

70

Ja
n-

71
Ja

n-
72

Ja
n-

73

Ja
n-

74
Ja

n-
75

Ja
n-

76

Ja
n-

77
Ja

n-
78

Ja
n-

79

Ja
n-

80
Ja

n-
81

Ja
n-

82

Ja
n-

83
Ja

n-
84

Ja
n-

85

Ja
n-

86
Ja

n-
87

Ja
n-

88

Ja
n-

89
Ja

n-
90

Ja
n-

91

Ja
n-

92
Ja

n-
93

Ja
n-

94

Ja
n-

95

Date

O
il 

S
TB

/D
 a

nd
 G

O
R 

(S
CF

/S
TB

)

0.00

0.01

0.10

1.00

10.00

100.00

W
at

er
/ o

il 
(S

TB
/S

TB
)

BOPD
GOR (SCF/STB)
WOR (STB/STB)

Unitized and
water injection

Gas
injection, 1.5 yrs MER hearing to reduce prod.

MER hearing to increase prod.

MER hearing to increase prod.

Production reduced to stop water coning
Production reduction stopped

Set MER rate



Bureau of Economic Geology

Fluid Characteristics
• Initial GOR: 1200 scf/STB
• Oil API gravity: 42
• Original oil formation volume factor: 1.510
• Bubble point pressure (psi): 1850
• Oil viscosity @ Pb (cp): 0.35
• Sulfur content of oil: 0.32
• Gas gravity: 1.13
• Connate water salinity (PPM): 59,000
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Claytonville Oil Character
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Gas - Oil Ratio
Claytonville Oil Character
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Groundwater Characterization

• Compile existing data from eight county study area 
• Identify regional variability of existing analyses, 
• Additional groundwater sampling (Install 4 new water wells in Claytonville)

major ion, total organic carbon, 
stable isotopes of hydrogen (D/H), oxygen (18O/16O), and 

carbon (13C/12C);
Sr isotopes (reservoir brines and shallow groundwater)
pH, temperature, and alkalinity field measurements, 

• Geochemical equilibrium and flowpath modeling to identify 
groundwater mixing. 
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Major and Minor Aquifers and Sample 
Wells

SACROC

Claytonville
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Mapping water chemistry with stiff 
diagrams
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Tasks For Establishing Fluid Flow 
Trends in a Reservoir

1.1.1. Ascertain the initial fluid PropertiesAscertain the initial fluid PropertiesAscertain the initial fluid Properties
1.1.1. Reservoirs fluid propertiesReservoirs fluid propertiesReservoirs fluid properties
2.2.2. Overlying water propertiesOverlying water propertiesOverlying water properties

2. Rock-fluid petrophysical properties
3.3.3. Generate a production time series analysisGenerate a production time series analysisGenerate a production time series analysis
4.4.4. Assess well test dataAssess well test dataAssess well test data
5.5.5. Determine flow directions of injected fluidsDetermine flow directions of injected fluidsDetermine flow directions of injected fluids
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Porosity-Permeability Character
Core Data Well 22-3

Webb # 3 5682 -5876
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Relationship Between Neutron Wireline
and Averaged Core Porosity; Well 22-3
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Transform 
derived porosity

Top of reservoir
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Inputs into a 3-D Geocelluar Model

QAb1612c

Flow-unit
surfaces

Petrophysical
characteristics
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SACROC Conceptual model description
Model describes Cisco and Canyon formations in Pennsylvanian

Number of grids: 18 x 35 x 26 = 16380
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CO2 Source identification (Injection)

Injection well schedule• Among them, 51 well has been 
active from 1990 to 2000 years

•13 million tons of CO2 has been injected 
at 51 wells during past 30 years

Injection well location
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CO2 Source identification (Production)

• Among them, 124 well has been 
active from 1990 to 2000 years

• 6,104,258,074 kg (6 million 
tons) of CO2 has been produced 
at 119 wells during past 30 years

Production well schedule

Production well location
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Separate CO2 distribution 
Estimation of spatial distribution of CO2
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Dissolved CO2 distribution 
Estimation of spatial distribution of CO2

1970 1980 2000

2020 2050 2070
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Thank you


